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Abstract 
The Galapagos Islands provide the ultimate natural laboratory for illustrating the amazing variety of flora and fauna that can 
develop in a relatively isolated location.  While many educators use the Galapagos Islands to teach biodiversity and natural 
selection, few venture with students to this incredible landscape.  This paper discusses the development of a study abroad 
experience designed to enhance classroom instruction on the topics of biodiversity and evolution by natural selection.  Students 
began in the classroom, learning about the natural history of the islands, Charles Darwin, natural selection, speciation, and the 
diverse flora and fauna of the Galapagos.  During the trip abroad, students followed in Darwin’s footsteps, discovering the new 
world around them.  They kept a detailed journal documenting everything they observed, just as Darwin did.  Students gained 
essential skills that allow them to think like scientists: making observations, forming questions, and developing research projects 
with real world implications.  Upon return to the classroom, students discussed their experiences and the impact their travels had 
on them, and completed coursework.  While the use of a natural laboratory is not a completely novel approach to teaching, this 
experience is different than others described in the literature because it was developed as part of an interdisciplinary set of 
courses designed to provide insight into the various aspects of both the natural and social sciences, allowing students to see how 
these areas complement one another in such a way as to provide a more complete understanding of the world around us. 
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1. Introduction 
Experiential learning through participation in a study abroad program is known to greatly increase the 
effectiveness of classroom instruction (Chieffo and Griffiths, 2004; Machonis, 2008) especially with regards to the 
biological sciences (McLaughlin and Johnson, 2006; Zervanos and McLaughlin, 2003). While many educators use 
the wonders of the Galapagos Islands to teach biodiversity and evolution, few actually venture with students to this 
amazing archipelago.  Though students can gain insight into these subjects in their own back yards, they rarely have 
a full understanding of the concepts and implications of the theory of natural selection and the effect of nature on 
biodiversity because of the limited variation that is usually present in their general locale.  Due to the unique 
landscape, weather conditions and isolation of the Galapagos Islands, they are one of the most diverse places on 
Earth.  There are a number of different habitats and potentially hundreds of thousands of niches for organisms to 
adapt to.  This has allowed for evolution to occur over relatively short periods of time, making it easier to see how 
evolution has affected the diversity that can be seen on the islands.  All of this makes the Galapagos Islands the 
ultimate natural laboratory for studies on evolution by natural selection and biodiversity.  
 
One mission of a liberal arts college is to educate the whole person by educating them in many different realms of 
academia.  What better way to do this than to immerse the student in the environment in which they are learning 
about, studying not only the biological aspects, but social and psychological constructs as well, in order to broaden 
students’ horizons beyond their immediate, well known surroundings and general understanding.  The present paper 
is aimed at describing the development of an interdisciplinary summer experience that included travel abroad along 
with courses in biology, sociology, and psychology.  Specifically, this paper focuses on the development of a study 
abroad experience designed to enhance classroom instruction on the topics of biodiversity and evolution by natural 
selection.  
 
The course described here provides a wonderful example of a blended learning experience in which students have 
instruction in the classroom to learn about these subjects and instruction in the field to enhance their learning 
experience.  In addition, as this course was taught along side of two courses in social sciences, students gained a 
better understanding as to how the natural and social sciences are not separate entities, but work together to create a 
more complete picture.  Once students learned about the culture of Ecuador, and the importance of the natural 
resources the islands offer, they were able to better understand the impact of human behavior on the environment 
and the importance of changing human behavior in ways that will conserve this natural landscape.  Students returned 
with a new attitude toward environmental concerns and were excited to share what they had learned with their peers, 
as well as to get involved with conservation and research efforts in their own communities.  
 
The benefits of a study abroad course pertain to students and instructors alike.  It is inspiring to learn about an 
environment in its natural setting.  As a biology professor I have always wanted to visit the islands.  My excitement 
was definitely infectious and was apparent to students before our journey even began.  Of course all new classes 
have a bit of a learning curve, especially those involving study abroad.  Tips for preparing students for travel and 
some of the issues that came up during the implementation of this trip will also be discussed. 
1.1. Course Development  
 
This summer experience included 4 classes for a total of 12 credit hours.  These courses were offered to all 
students attending the university, science majors and non-science majors alike.  Each of these courses also included 
an additional component for Honors students.  The first course was a biology course entitled “Floral and Faunal 
Reconnaissance of the Galapagos Islands”, the second was a psychology course entitled “Environmental 
Psychology”  and the third was a was a sociology course entitled “Diverse Peoples of Ecuador”.  The fourth course 
was a research methods course that was co-taught by the professors and involved both qualitative and quantitative 
statistical methods that were needed to analyze project data for the other three courses.  Students had classroom 
instruction for four hours per week for 4 weeks prior to departure.  This was the case for each of these courses.  The 
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trip to Ecuador included 4 days in Quito, 4 days on the islands and 3 days in Riobamba.  Upon return, students had 
class as before for 2 weeks and were allowed to work remotely on their papers and presentations for the remainder 
of the semester.  During this time the instructors were available for consultation as needed.  
 
While all of these courses played off one another and each was instrumental to student learning, this paper 
focuses on the development of the biology course.  This course was a 4 credit hour course with a laboratory 
component, and was designed to serve as either a science course with a laboratory in the general education 
curriculum or as an upper level elective depending on the students’ major and level of study.  Our journey began in 
the classroom, where students learned about the natural history of the Galapagos Islands, including how the islands 
formed geographically, when the islands were first discovered and how these islands were perceived by early 
visitors.  Students then learned about Charles Darwin and the development of his theory of natural selection.  We 
discussed Darwin’s upbringing and family life before his travels on the HMS Beagle, as well as the troubles he 
faced while developing his theory of evolution by natural selection after his voyage.  Following the section on 
Darwin, students learned about the processes of speciation and the diverse endemic flora and fauna of the Galapagos 
Islands.  During this portion of the course I used a role reversal strategy in which students became co-teachers.  
Instead of having a structured lecture on the section covering specific flora and fauna of the Galapagos, students’ 
were assigned specific organisms to research and presented what they learned to the class.  In addition to presenting 
in class, students were instructed to be prepared to discuss the organisms if we encountered them on our journey 
abroad.  
 
During the trip abroad, students followed in Darwin’s footsteps, discovering the new world around them.  They 
kept a detailed journal documenting everything they observed, just as Darwin did so many years ago. In their 
journals students described the organisms and took note of any behaviors they were able to observe.  In addition to 
keeping a journal, students took numerous photographs of the organisms they encountered.  The journal along with 
the photographs, were necessary for the completion of two major projects they were to complete upon return to the 
classroom. 
 
Students had two major projects to complete post-trip.  The first project students were to complete upon return to 
the classroom involved constructing a phylogenetic tree consisting of all the organisms they encountered on the 
islands.  In order to do this, students were paired together and instructed to further research 25 of the organisms they 
photographed in order to identify each organism by genus and species.  After identifying the organisms students 
were instructed to construct a phylogenetic tree representing their 25 organisms which the students then presented to 
the rest of the class.  Once all students had presented their trees, the information they had gathered for all the 
organisms they collectively observed was used to produce a larger, more comprehensive tree in class.  For the 
second major project, students used their notes pertaining to the various behaviors the animals on the islands 
exhibited in order to develop a research proposal.  Students were to choose one behavior in one organism and to 
conduct further research in order to fully develop a hypothesis and a research project based on what they observed.  
Students were also required to present their proposals to fellow classmates during the finals period.  In addition to 
the 2 major projects and a presentation, reflection papers, study questions, case studies, and discussions were used to 
assess learning outcomes.  
1.2 Course Outcomes 
Integrating the ultimate natural, living laboratory into biology curriculum is extremely important with regards to 
student learning.  One of the keys to teaching evolution by natural selection is to effectively relay to students the 
immense variability that exists amongst organisms.  Students can grasp this concept in the classroom but they cannot 
truly wrap their minds around how many variations of all types of organisms exist because they typically study this 
in an area with which they are familiar, and that contains only one, or relatively few, species of an organism that 
exists in their region.  Furthermore, the organisms students are accustomed to are not typically as closely related as 
some of those found on the islands.  For example, while many species of finches can be found in a single region of 
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the US, these birds differ from each other more so than the 13 species of finches found on the islands.  Of course 
students have learned about many organisms that cannot be found where they live but they have never experienced 
enough diversity to truly understand the vast amount of variation that exists in the world.  The concept is much 
clearer to students when they can experience numerous different species of organisms and see them close up in their 
natural environment, which the islands provide the opportunity to do. 
 
During this course, students gained essential skills that allow them to think like scientists: making observations, 
forming questions, and developing research projects with real world implications.  Using the scientific method in the 
field and coming full circle to end with the final project, a research proposal, went a long way to furthering their 
abilities to think like scientists.  Students were able to formulate hypotheses based on the observations they made 
and the data they collected while abroad to develop a research proposal to further study a particular behavior in one 
of the organisms they observed.  Students were also required to present their proposal to the class, which again 
reinforced what they had learned.   
 
Additional service learning experiences in the field that were related to the culture of Ecuadorian people 
furthered the students learning experience by allowing them to understand the Ecuadorian ways of life.  This 
allowed students to understand how locals use the environment to support themselves.  Students had the opportunity 
to visit a local school and helped to teach the children English.  This ended up being a great activity for the majority 
of students.  Students enjoyed working with the children and they learned some Spanish in the process.  Students 
then played with the local children which allowed an even better understanding of the culture in small villages in 
Ecuador.  In addition to helping with the children, students worked in the field, cutting alfalfa to feed the guinea pigs 
(which are a delicacy in this region) and preparing a plot of land to be seeded with the next crop.  Students gained a 
lot through participation in these activities.  Students gained a better understanding of the importance of the land and 
learned what it is like to live and work in a small community in Ecuador.   Moreover, with a better understanding of 
the importance of the natural environment to a local community, students were able to understand the importance of 
conserving these local resources and began to develop ways in which to change the populations’ behaviour, so that 
the environment would continue to benefit the community. 
1.2. Tips and suggestions for preparing students for study abroad   
 
Accompanying a group of students to another country can prove to be difficult.  Due to the risks involved with 
travel outside the US, it is recommended that educators prepare their students accordingly.  Research and discuss 
with students differences in laws, and what is or is not culturally acceptable.  Also discuss typical crimes against 
visitors and how to avoid falling victim to such crimes.  For example, in Quito, it is common practice for unsavory 
types to target Americans.  They slash bags and use other techniques to divert attention away from personal 
possessions.  Explain the importance of being aware of your surroundings at all times so as to not fall victim to 
tactics used by thieves.  Also, it is crucial that you check with the local health department to ensure students will be 
protected from possible diseases while in another country.  For example, while immunizations were not required in 
order to travel to the Galapagos, many were recommended.  Making sure students know what the risks are and how 
to avoid these types of issues is extremely important.  Most of the suggested immunizations in this case dealt with 
protecting against mosquito borne illnesses, so educating students on these illnesses and what kind of products 
would help to protect them was imperative.  For example, using a product with DEET would help deter mosquitoes, 
thereby lessening the chances of contracting these diseases.  Also, informing students about how to eat while abroad, 
avoiding certain fresh fruits and veggies from street vendors, eating hot foods that have been thoroughly cooked, 
going to busy restaurants and using hand sanitizer often will help prevent diarrheal disorders and “travelers’ 
tummy”.  
 
Another important step in planning a trip like this involves having students fill out a form providing information 
about any current medical issues and medications they are taking along with emergency contact information.  
Keeping a copy of these with you on the trip, in addition to copies of passports in case of loss or theft, can save a lot 
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of trouble should a problem arise.  Furthermore, it is best to leave a copy of this information with a responsible party 
at the school. Another suggestion is to develop a waiver for students to sign before traveling abroad.  Be sure to 
include possible risks associated with traveling to your destination and provide basic rules for students to follow 
while abroad, as well as clearly defined consequences for not following these rules.  This will lessen the chances of 
having problems with students acting inappropriately while abroad.  
 
1.4 Discussion 
 
The intricacies and complexities of nature cannot be fully understood using a textbook alone, they must be 
experienced.  This is why participating in a study abroad trip can enhance the students perspectives beyond those 
that are acquired in the classroom.  Experiences such as this can also provide an extremely exciting and stimulating 
way to teach.  In addition to being an effective way to teach many different subjects, for professors, leading students 
abroad can breathe life back into our passion for our field and our desire to share with students that with which we 
are passionate about.  Moreover, using an interdisciplinary approach, students and professors alike learned a great 
deal and were able to make connections in ways they had not previously considered.   
 
Regardless of how much you plan for a trip like this, things can go differently than planned.  For this reason it is 
important to be flexible with respect to your expectations of the trip and course projects.  Though I communicated 
often with the tour company about our needs regarding time for observation, we were constantly crunched for time 
and some students felt they were unable to make the types of observations they needed to in order to produce quality 
hypotheses with respect to behaviors the animals exhibited.  Because of this students were given an optional 
assignment to replace the development of a research proposal.  Instead of developing a proposal, I allowed students 
to choose to make an extended field guide.  Students could research 20 of the organisms they observed and write a 
full page on each including information about life history traits and typical behaviors of animals, or important uses 
of plants.  This information was to accompany photographs and be presented to the professor in a binder.  Students 
choosing this option then developed a formal PowerPoint presentation on what they learned about each of the 
organisms to present to the class.  This relieved a lot of stress for students who did not have a chance to observe the 
behaviors they were most interested in studying.  It is important to note that most of the students who chose this 
option were not biology majors and, through completing this project, these students gained enough insight to fully 
develop appropriate hypotheses to write a research proposal in the future.    
 
In addition to being flexible in terms of expectations, be prepared for students to experience a little culture shock 
and/or home sickness.  While cultural immersion can provide a better understanding of the place you are visiting, it 
is easy to overdo it after the first few days.  For example, most of our meals were covered in our tour package, but 
students grew tired of the having the same type of food night after night.  If possible, try to set a night aside on day 3 
or day 4 in which students have the option to have dinner at a local restaurant that serves American cuisine.  Aside 
from time constraints and students being homesick, there was one other unexpected issue we had to contend with on 
our trip.  This involved sea sickness.  Many individuals in the group fell ill on the first boat ride from one island to 
another.  We quickly realized that stronger medication was needed for some and that the medication needed to be 
taken earlier to prevent this issue.  As a result to changes in medication and dosing, day two on the island was much 
more enjoyable for everyone.  
 
Overall, this course was incredibly successful, and in spite of the few minor problems we encountered, the trip 
provided the experience of a lifetime for everyone involved.  Through the biology course students learned a great 
deal about biodiversity and evolution.  Furthermore, through the addition of the sociology and environmental 
psychology courses, students were able to see how these different sciences complement one another in such a way 
as to provide a better, more comprehensive understanding of the world around us. 
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